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impact to its twin brother, the development of heat by thermal conduction, there appears a most striking similarity to the wiredrawing situation. That is to say, not only does thermal conduction identify itself, by ways not necessarily repeated here, with friction and impact as an inevitable controller of entropy-change, but the temperature-change which accompanies it is not determined by the quantity of heat conducted, but solely by the relation between external and internal pressures. If the substance be water, for instance, and if the pressure upon it be greater than its vapor-tension, then the addition of heat by thermal conduction, or by friction either, increases the temperature—or rather, it results in an increase in temperature. But if the external pressure and the vapor-tension be balanced, as is the case in the ordinary steam-boiler, then the addition of heat by thermal conduction, or by friction either (though in this case we lack a familiar instance), results in no rise in temperature. The water merely vaporizes isothermally.
If, again, the external pressure happens to be less than the vapor-tension—as is the case in a steam-engine cylinder when the resistance of the piston is less than the expansive force of the steam—then the addition of heat by thermal conduction, such as occurs if the engine-cylinder be steam-jacketed, occurs in connection with a fall of temperature. Or the wire-drawing of steam, already described, is an even better illustration.
We have finally come to the point, therefore, where the absurdity of calling temperature-change the effect of either friction or thermal conduction has become obvious. It is entropy-change alone which is this. Temperature-change must be the functional result of something quite different. In cylinder-expansion we need no assurance that it is the deficit of pressure, with the consequent retreat of the confining walls, which creates the drop in temperature. The simultaneous addition of heat has nothing to do with the case, except in the alteration of the entropy present But in the addition of heat to the water in a boiler, thermal conduction has no more to do with the tem-perature-ris'tf than it has, in the steam-jacketed cylinder, with the the temperature-/a//. It is pressure alone which controls both.
It is only because the great majority of all the things to which we have been accustomed to add heat have had vapor-tensions below that of the surrounding atmosphere, or other